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@ OpUoal recording medium formed of ohalcogen oxide and method for producing same. 



@ Metal tellurium is vaporized under the atmosphere of 
oxygen gas and/or inert gas formed into a plasma by a high 
frequency power to thereby form a tellurium oxide (TeOx, 0 ^ 
X $ 2) layer. The tedurium oxide layer formed in accordance 
with the present method is stabilized, and a suboxide having 
a high sensrtivrty which has been considered to be unsuitable 
as an optical recording medium due to the lack of siabOity 

Scan be utilized. 
High frequency power, gas pressure and vaporization 
speed of metal teliurium can be varied to thereby vary the 
Ovahie X of TeOx from 0 to Z When the TeOx films whose 
Ovakje X ihicknesswise is differem are formed contimjously 
^within one and. the same vessel and the vaporizatton speed is 
made lo zero, oxMizatkm of a.fHm surface may be carried 
00 out Thereby, the TeO, film may be formed on the surface, 
^and an optical recording medium may be obtained which is 
^extremely stable and has excellent adhesive properties be- 
Otweeh the substrates and between the layers. 

Q. 
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OPTICAt RECORDING MED.UM FORMED OF CHALCOGEN.DE OXIDE AND METHOD FOR PRODUONG THE SAME 



The prment nventian relates to an optical recording 
2^^^'"*L'^"*' » an optical recording medium 
wmad of a chalcogenide oxide Biat may be recorded arxl 
erasedby Ugm. preferaUy, tonned of a teflurium oxide, and 
a method for producing the same. Mor« specilically. the s 
m^on reteMs to an opsoal racorting medium Uos^ 
optical recording properties are retained in a stabiliaad oon- 
droon for a long period o< time and which has excellent 
adhesive properties relative to a substrate. 

recordir^ medium, there are kno«m a to 
syaem forming smaH holes or bubbles by heat energy of 
ateser beam and a system for varying optical chafa<^r1s- 
toof a film. In the fom«r system, since a changed 
^even Shape occurs in a recording film layer during the 
«MWtoKfc the recording film and the substrate are li^ ,S 
2»2Be m qua% and produce cori^ 

^t^Z^ .IT'****^ construction for use. In the 
laaBf. howevBf. such construction is not necessary and tv«. 
^cortmg mediacao be simply txxvtedlS^^^ ,o 
S^^Sr^"*' 'IT" * that the manu- 

S^Jf? considerably. Among ma- 

ttnals uMd tor the latter sysiBfn. «»« is knovwVm^ 
h^high sensitivity, that is. a material whose optical 
^aractenshos are greatly changed with respect to rpre- as 
detennined inoidem light intensity, such wTrtatewrtS 
ffl^ particularty. a tellurium oxide TeOx. where XteO<X 

M,!^'T1J^^ lor producing a tellurium oxide film 
mdude a method wh«h comprises placing powder of TeO. ao 
ona b«a-type heater of W or Mo. Ih^^^Tf^;^' 
^ reducino part of Tab.- a 
nw«wd wAMch compnsas mtnoducing a mixture of Tea 
powder and venous reduced metals into a quartz crucible 

^r^!^ ^ ""^"^ •« tanner two methods are 
wnpte tan m these two methods, the boat or redocino fe^ 
o^«hereduang metal changes during the evapoSoalnd 40 

therBtore have a disadvantage in Sat a o«S^^ 
vaponzed film in a waB-thickness direction is sMsaiaZ 
an mnegutar change. <>««fowoa w 

^^»rting to *M method which uses two vaporizing 
sources, an even film can be obtained. The fflm of TecS « 
P?Sieedby «* method « 
«d«anteoes « that a blaokening wtiatw 

!fX!^"*' «*ere it is left under a higS so 

sm^ TeOx wheh B poor m sensitivriy but Whose X is more 
flwn 1 IS generaly used maMy in view of stability ofme 
fi^V^vOTfortjesu^ 

«a>«c sheet, a pdycarbonaie sheet etc are used, these ss 
neonate are relatively large in gas tranartZn^^ " 

S::**^ " "Wn and the 

WW enter with the passage of time to oxidizs the ehai- 
«9e«de suboode thus deterioratinB the aensilivity. many 
te««q«M «tended to improve the stability Of «, 

OMBO. for eotampie. such as scattering mto metal having 

^^Open Na 164.037/83), coating with an organic ma- 
Wal gapanese Patent AppScaiion Laid-OwTN™ as 
21«2«1. I25.a4a«3 and 203.643/83): co^^TU m 



"Xxg^KJ matenal (Japanese Patera Application Laid-Ooen 
^^f^k^"^^'- o'^ididationof a surface (Jap^ 

Patent Application t.aid-Open Nos. 3.44a«i 94 iZwaa 
189.850/83 and 2.245«4). which often involve 'oM^'. 
some operation, and insufficient effect). 

Accordingly, it is an object of the invention to orovlda 
an optical recording medium and method for prodwAto the 
same which improves the stability for a long period time 
K«anotherobject of the invention to provide an optical 
rewdi^ mednim and method for producing the lame 
Which di^ay excellent effects also in terms of adhSve 
properties relativa to the substrate. <«nesive 

nn.*!!!^ * *® P*^®*^ invention are accom- 

^ished by an optical recording medium in which by a metal 
ttBunum vapor passing through oxygen gas and/o7inertlS 
formed into a plasma by a high frequency electric oow^ 
a) a tellurium or telurium suboxide (TeOx. 0 S xTsi 
^«rand or b) a. teflurium dioxide (TeO.) layer are lami' 
or a) a teOunum dioxide (TeO.). b) teOurium endnx a 
tellunum suboxide (TeOx, 0 S X < 2) and c) a MhniLn 
dtoooe fTeO.) layer are laminated. AI^Z^,",^^ 
rewidnig medium can be used in wf»ch a film is fonned so 
that tellunum or tellurium oxide (TeOx) is fomied and the 
PropO^ X of an oxygen component in the direction of 
wdcness layer changes from 0 to 2. 

The aforementioned optical recording medium is ac- 
«mpWfwd^ manner that in forming a tellurium or 
SJZ^^ ^ X s 2.0) layer from metal 

^S^.*^!^ '*'"*^'"^'' 0^ Oaa or a mixture 

thereof (which are generally merely sometimes refened to 

SJf'J^ ^13!^ ^ 'f*''*™^ ele^ 
power on the substiaie. a film is Idmied while vaiying 
^pressure Of oxygen of said gas or while varying t»2 
h«h frequency power. Alternatively, the optical iBcordina 
medium is aecompfished by being oxidized in the plasm 
after ttie tellurium oxide TeOx (0 S X < 2. preferably 0 X 
S 1.0) has been fomied from the metal tellurium vapor 
P^ing ttttough the inert gas. oxygen gas or the inii«ire 
nwrertfom^^ 
on mo suostratB. 

Ra 1 is a structural view of an optical fBcordino mafium 
hamg a tellunum dioxide layer on the surface thereof; 

PK3. 2 is astructural view of an optical recording medium 

S^H^'^!!?^^'^^ ^ ^ *^ between 

tne sunace and tfie substrate; 

2^ ««f ^aa^ view Of an optical recoidino medium 
wnose mm oonqxtsition changes in the directian of thick- 
ness, and 

flLLL^ a schematic view of an ion plating device for- 
emtxxsying the present inventioa 



In the present invention, metal tellunum is vaporized by 
ttie ion pi^ method under the atmosphere of 
«^ inert gas (which is sometimes generally nieSy^ 
•erred to as gas ). • . . 

m ^ *" conceptual view 01 

device comprises a heating boat 
f proMoed witlwi a vacuum vessel 3 to place metal tellu- 

T oppoaediy thereto and a high frequency eicciting caa 4. 
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The vacuum vessel 3 is fined with oxygen gas and^or 
inert gas, Preterabfy, in order to obtain a stable tellurium 
suboxide film, the vacuum vessel is first formed into high 
vacuum above lO"' Torr or so. after which high purity 
oxygen gas and/or inert gas is introduced to maintain the 
vacuum degree of from i x 10"* to 9 x 10"* Torr. prefer- 
ably, from 2 X 10"* to 5 x 10"' Ton'. Examples of the inert 
gas include argon gas. helium gas. nitrogen gas and the 
like. 

Under this condition, voltage of 50 to 500 Watt is 
applied to the spiral-shaped high frequency exciting coU 4 to 
form a high frequency electric fiekJ which excites the gas to 
produce a plasma While the plasma produced is controlled 
according to the shape and size of the coil, the intensity of 
electric field and the vacuum degree, the control thereof 
can be easily made to provide for gontrolling with high 
aocuracy. 

After the plasma has been produced, the heating boat 
2 is energized to heal melt and vaporize the metal teBurium 
1. Vapor pressure of tellurium is determined by the heating 
temperature and the pressure within the vacuum vessel 3, 
and the amoum of vaporization of teDurium is controlled by 
an area of an opening of the boat Vaporized particles of 
laSurium having passed through the plasma is partly ox- 
idized by oxygen ions within the plasma and by impacts of 
radicats to be deposited on the substrate surface together 
wHh not-oxidized vaporized particles, as schematicaBy 
shown in FIG. 4. In FIG. 4. reference numerals 5. 5* denote 
vaporized partdes of oxidized tellurium, and 6. 6' denote 
urmdized vaporized particles. Examples of substrate herein 
used include an acrylic sheet, a polycarbonate sheet and 
various plastics. 

The composition (value of X) of the teUurium oxide can 
be freely controlled by varying the magnitude of power 
appted to the spiral-coil lite high frequency exciting coS 4. 
the partial pressure Po of oxygen gas and/or vaporization 
apeed of metal tellurium. For example, the partial pressure 
Po of the gas may be increased, applied power may be 
increased or vaporization speed of metal tellurium may be 
reduced to thereby increase the X, Thus, the recording 
medium shown in FIG. i may be obtained firstly by forming 
teBurium or a tellurium suboxide layer on the substrate 
jWtocUng the high frequency power, partial pressure of the 
gas and vaporization speed of metal tellurium, and secondly 
immecftately varying at least more than one conditions of the 
tiigh frequency power, partial pressure of the gas and 
vaporization speed erf metal teUurium using the same vapor- 
izing device and sanrw vaporizing speed. 

The heat treatment (annealing) applied to the TeOx film 
formed in accordance with the above-described film tanning 
method is effective to further stabilize the film consiruclion 
and can be ueed also in the present invention 

For example, the TeOx film subjected to anneafing at 
80»C for three hours after the film has been formed shows 
no change in optical characteristics by a laser power when 
reading takes place, which is effective. 

It is further possible to contain a material having a 
great laser absorptivity such as Sb, Mo. Ge. Se. Si. In, Sn 
etc in the TeOx film. 

EXAMPLE ^ 

The device shown in FIG. 4 was used. Gas was di- 
scharged till intiai pressure P assumed i x 10"* Torr. and a 
mixture of oxygen gas (90 Vol.%) and argon gas (10 
VoL%) was introduced to 4 x lO"*. High frequency power 
ol frequency 13,56 MHz. 200 Watt to generate a plasma. 
Metal tellurium of purity 99.99% was metted and vaporized 



at 450 to 500'C and deposited on a glass substrate and on 
a poly(metbylmethacrylate) PMMA substrata at vaporization 
speed of approximately i2A/sec. The thus fomwd film 9 
had the thickness of O.i um, and the composition of X = 0.6 
5 according to the Auger electronic spectral method- Next a 
film 10 was fdhrod thereon at the reduced vaporization 
speed of approximately A-ljsec. This film 10 had the thk*- 
ness of 0.01 um and composition of X-2.0. 

For the purpose of comparison, a material which forms 
70 no tellurium dioxide film (referred to as -Ck)mparative Exam- 
ple A") and a film obtained by simulalaneously vaporizing 
metal tellurium and tellurium dioxide from indivklyal vaporiz- 
ing sources and comprisinQ a tellurium low oxkJe having a • 
tfuckness of O.mm of X«0.6 were fomred by vacuum 
15 vaporization. Next, only the vaporizing source for the tellu- 
rium dioxkJe was heated to melt and vaporize the tellurium 
dioxide to form a tellurium doxkte layer on the tellurium low 
oxide layer (hereinafter referred to as •Comparative Exam- 
ple B"). 

20 Thee three kinds of recording media were subiected to 

recording and readout by a semtoonductor laser of 
wavelength of 830 nm. The recording was carried out with 
a laser po¥(rer of 7mW and the diameter of beam of I.Oum. 
and the readout was carried out with a power of imW. As 
25 the result no difference in characteristk: was found. Next 
the medium was put imo a thermo-hygrostate vessel of 
temperature 40*C and relative humidity 90%. and after the 
passage of 30 days, laser output of 20 to 50 mW is 
required to effect normal recording for Comparative Exam- 
30 pies A and B, apparently showing the drteriormion of 
characteristks. Howefwer, in the Example of the present 
invention, no change arises as compared with tiie state 
irnmdiataly after the tormalton of a film. wWch IS effective in 

improvement in stability. 
35 The result of the peeling test in which 100 notches 

each comprising a i mm square were tomrwd on the fflm 
surface by means of a sharp edged tool and scotch tapes 
were applied thereto to pull them up by 90* shows th« the 
Example and Comparative Example A have no peeling 
40 between the film surface and tfw substrate surface to obtain 
a film having sufffcient strength to withstend practical use 
whereas Comprative Example B shows a complete peeling, 
thus showing that a strong film may not be formed tjy the 
mere vacuum vaporization method. 

45 

EXAMPLE 2 

The TeO, layer 10 on the surface of the recording 
medium may be formed by oxkJizing the recording m^um 
60 produced in accordance with the aforementioned method 
under the atmosphere of oxygen gas formed into a plasrr^ 

preferably by the high frequency power to form part of the 
surface into an inactive layer whteh principally compnses 
TeOt. 

65 Where oxidization is carried out by the same device m 

that whkJh has fomted a recording film, vaporization of 
metal teUurium is stopped upon termination of film fomwuon. 
and high frequency power is applied while irtroducing oxy- 
gen gas so as to assume partial pressure of toe gas 
60 selected in the range of from l x lO"* to 9 x 10"' TorrJBy 
this operatkxt. the recording film is graduaBy oxidized from 
the surface thereof and stebKized. ft is to be noted that m 
the manufacture, a separate manufactoring device may be 
uaed after formatkxi of me recording film to form an ox- 
65 idized film by the similar operation. 
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Particularly preferably, the oartiaJ orassnrfl nf m« «^ 
gen gas introduced in J pn^JSTSS^ 
of from 1 X 10- to 9 X ?^rJ^T^ ^® "^9® 
P^ma IS generated to fo^ JZ^Jl,^':^ 
film surfacs in a mannflr «mn,, V^^^^ «im on the 

oxygen gas. ^ i::^^^^^ 

halium gas. nitrogen gas and me Z 1^ 
« no. panlulaTre^' t^''^'^ 

the suffafifl ^J^wT^ related to the thtckness of 

power is excsssivalv hinh ® ^'^^ frequency 

during ^ ^ol^X^^^^^I^^J^^ 
excessive case, cracks nmlt -T^J^' *ie 
^ult. def<Son^^°^^„.?|^ and as the 

«h«Bed tin initial p,^ p ^-^t^*^'"- 

200 wXi^^S, frequency 13.56 MHz and so 
vapored « 450 » 500.C .SX^oo*^ ^SSr 



After lormatlon of a Blm. vaporization of the n»i«i 
tellunum IS stODOed and tho eo».r^^^ ™ """^ 

was ^p.^ Tge^raTan'^pa'^I^Wat. 
v.o,«ly fonned recording mediu^ wa/SS^^i^^" 
nia or a predetem^ined period of t™. n?^^^^S^" 
ments A and 8. Comparative Example A c^^lS?*' 

amoteB^^ ^ P'^' Comparative 

■ted on the substrate. Comparative Examnirrr^ 
njaje*. ^which a TeO, ^ (th^S-^s A,T^ 

the iSioISf ""^^ 

Adhesive Properties: 100 notches ^ 

^Wjr The transmittance (indicated at Tj before «nri 
^V^S. relaswe humidity 90% wras measurart^ 
^««a«s from the vau« Of 1.0. the ^l?-^ 
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As shown in Table i inrm^ 
vacuum vapori^afionZho;,'^^^^?"^ 
« wen as adhesive PropeZT^^l^^^^ "^'^ 
'^Porization method ^imZrJu^ oozed layer by vacuum 
but involves a P'^'^rTinl^'l^'^^^ 
ton of film by Ion olatino ■« ^vl^T: Tlie fcjrma- 

and When ^Tox^^ ^'^^ PWes. 
« appa«n«y enc^^ 1^1^ ZT' 
practical us6. ™ «> me extent that it ca»> be put to 

EXAMPU 3 

In the recofdino medium shown in Fift o . x.^ 
was first fomwd on the sutwraT^Sn * t°' 
Owncy power, partial pr^^«%^?*^ *® '^'S" 

Of meta. ^uT^'^imlgSerir^*" 
same vaporization device a.Sw^S^S^LS'^ *^ 
were used to femi taiiuriiim = .T^ >«Ponzation source 
a, term'^"Zn°^:^^«^*«'^by 
*«>««ncy power, partial XsC^ t^^f^ *^ 

««« aoain restored lo ih^^^S' conditions 
*»ide isyere. continuously tiorin tetuta/m 

schaS ^ ^ was used. Gas was 

oxygen HTio- 
•raquancy power of fretpWiaM 
was appned thereto to bS«S^ 1 ^"f.^? ^ 
P;^ 89.99% was meKS ^^tl"*^ 
aim deposited on a alass^.^^Ir^i? * 
«*a«««8atvapo,«aL?aL^^^^**'t* ^ ''""^ 
*^ «"> f^Ttt^^^^n'^f*^ The thus 

Him WW X-io^^ ^^l*^ ^ *« composition 
Next, rhe t^^T^^^^^'^'=^ «P«*al 

«^.and the comp^nTlt^T-o 7^T* 
»» initial fan fbiming condMore JI^IT, S'^^uently. 
the TeO, film to .S^TreSiS^ fS" "^^^^ * **™ 

•netaf teJurium andefluS^T^ 
vaporized, and TlT^^Zi^T^ simultaneously 

vaporization. Next M^^^L^^'"^ vacuum 
dioxide was to fcn^a^SS^^ 
teflurium suboxide laywTobiSTZ^^ 
pamtive EwSWb). '"^'^ •VTeOj.ofwhich is Com- 

These three kiiids of fBooirtiw madto 
IP reconftio and readout bv7^2J?^*** wfwaed 

laser power Of 7 mW and ri^H- "*^ 

was car^^Z^ ««a«iwter of 1.8 uin, and 

pwimn^J!!!^ " "»<«a. Next, tie 

and a retetvB humidity Of 90%. and after^ 



S « efL^^'TrLT"' ^° 50 mw was 
A aS B^)^SS1'!S^'"9 Comparative Exam^ 

S P™sentirWtton^;^^'°''^^«^P'««°'<he 
immediately aS fonS o7^ as compared with that 
t«ms of increase in ^ « .n 

*n 'hJi"!::^SeTa'ihrzr:i.^"^ ^ 

"> are applied mereto to puf^lT "apes 
dearees for the peelino ^.'^ ^ o* » 

E««P^ and ^Tf^ "^ "^ 

tound between the mZZ^lL ^k2? 
Obtain a film having s^^Z J^^'^ «^ «o 
« ««a-However.inC^r^S^;°«"^P«^ 

appeared, and a atrena «lm^S^^ .i^S^^ P*«"8 
y^tgif^g^ » wy not oe tomwd by vacuum 

EXAMPLE 4 



^-^teiLrsu^^ec^rx'^r r"^- 

this example) was first lom^s^^ L^**" ' « 
powder, partial pressweT^S^ '^•'"'^ "^"^ 
« •e.iurlum'^l^l^^^^^^^sp^ 

vaporaation device and the san^JSr 
««8d to continuously or a^^iTSS?^ 
«-one condHio.^<rth?J^t^ ^ 

"V the Pnwo^T^^of xT,^'*^ conditions-), where- 
«m is in^^£^^,°'°'^«'mponeminthe 

""9 an optical racorriinn m^^^^ ^ (TeOj. Bius obtaifb 

<P'G- 3). In ftfe^^^''!^«^P'««substrete 
may be fom«d TJH^T"^ 
sensitivity msy be fom^Tlf^^ * « ^^h 

thus P^v^Can aJ^"J^^^ substrete. 

another example of <»creased. Acoordino to 

^ <hesamnaSS^'iir^^«P°'*««°^ 

aaPwisely " ^""^ or 

(vahie of X) of oxvomi^«~ZJv*™*V the proportian - 

a value le4 m^JS2!™J2 <o 
» -eoordino layeXlo^^^Lj?" ««" 0-1 to fom. a 

«»«ioo8 are conttnooBrtv^^Z^ * 
**«ase the y^S^TT^^X^^ *» 
, 'Wa™ostsuI^^„^'!^«^,^^ 

thus provKSng the increased optical recortino 
schaS SSTol^ °- * "sea Gas was di- 
Poww of ffeouancv ia.sAi<u * 2 ''fluency 

s^-xirby-ArS^^^ 
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Changed to oxygen gas having a high purity, and vacuum 
degwT was made to 4 X 10-* Torr and metaJ tellurium was 
mStati and vaporized, while gradually increasing the high 
frequency power, to form a film ^0 till the high frequency 
Dower reaches 400 Watt The composition of the film ii on 
SJeuppermost surface was X«2.0. that is, the TeO.fdm 
was formed. It has been confirmed in the compoation of the 
interior of the film that the composition from X«0 near the 
sutjstrate surface to X-2.0 in the uppermost surface layer 
was continuously varied. For the purpose of comparison 
met^ tetturium and tellurium dioxide were fonned by use of 
the device having individual vaporization sources. First, orty 
the vaporization source for the metal teOurium was healed 
to melt and vaporize the tellurium to Idmi a tellurium teyer 
on the substrate. Nexu only the vaporization source tor the 
iBiurium dioxide was heated to form a tellurium <fioxide 
layer on the tetturium layer to obtain a recording mecfium 
oomprising a substrateH-e/ Te02x (which is Comparative 

^*"'in!!^* two kinds of recording media were subjected to 
reooixSing and readout by a semiconductor laser havmg a 
wavelength of 830 nm. and excellent recording and readout 
Characteristics were exhibited. Then, the medium was put 
imo a thermo-hygrt>stat of temperature 40-C and relaove 
humidity 90%. and after the passage of 30 stoyS;™ 
mcreasad laser output was required to effect normal «cord- 
mo in Comparative Example A. apparently shwi^ the 
asterioration of the characteristics. However, m the Bwpie 
of the present invention, no change is found as compared 
to that immediately after formation of film, showing that it is 
eftectivetnimprovemerilinstabaity.. 

100 notches each comprising i mm square were 
formed in the film surface by a sharp ed^ tool and sctitch 
tapes were applied thereto to pufl them up by an angle of 
go degrees for peeling examination. The result shows that 
in the Example, no peeling is found between the film sur- 
taoe and the substrate surface to <*tain a film having a 
sufficient strength to withstand practical use whereas in 
Comparative Example A, complete peeling appeared, in- 
dicating thai a strong film may not be formed by vacuum 
vaporization method. 

EXAMPLE 5 



The device shown in RG. 4 was used. Gas ^ di- 
scharged tin the initial pressure P assumes i x 10 .and 
hioh ourity oxygen gas was introduced to 4 x 10 .High 
XS^jS^Hf fre^ 13.56 MHz and lOO Watt 
was applied thereto to generate a plasma Metal tellurium of 
purity 99.99% was melted and vaporized at 450 to 5«)*C 
and deposited on a glass substrate and on a PMMA 
substrate at vaporization speed of approjdmately ^^^^^ 
The thus formed film had a thickness of 0.05 um arg 
composition of film was X = 2 by Auger electrons spectral 
method, that is, a TeO, film was formed. Next, metal 
tsllurium was melted and vaporized, while gradually de- 
creasing the high frequency power, to farm a film tii the 
high frequency power reaches 50 Watt Then, the metal 
tsflurium was melted and vaporized, while graduafly 
ing the high frequency power, to form a film tin the Ngh 
frequency power reaches 400 Watt The compoation of tfje 
film on the uppemiost surface was X « 2.0, that is. the TeO, 
film was lonfned. It has been confirmed m the composrtion 
of the interior of the film that the composition from X^-0 
near the middle of the film to X-2.0 in the uppermost 
surface layer or near the substrate surface was continu- 
ously varied. 



This recording medium was sut^ected to recording by 
a semiconductor laser having a wavelength of 830 nm. and 
excellent recording and readout characteristics were exhib- 
ited Then, the medium was put into a thermo-hygrostat of 

5 temperature 40«C and relative humidity 90% for 30 days, 
after which similar test was carried out The result showed 
the excellent stability with no difference in the readout 
characterise. Further 100 notches each comprising i mm 
square were formed in the film surface by a sharp edged 

10 tool and scotch tapes were applied thereto to pull them up 
by 90« for peeling test The result shows that no peeling 
occured and a film having a sufficiem strength for practical 
use was obtained. 

15 EXAMPLE 6 

The device shown in FIG. 4 was used. Gas v»«s di- 
scharged till the initial pressure P assumes i x 10" Ton-, 
and a mixture of argon gas 10 vol.% and oxygen gas 90 
20 vot% was introduced and the vacuum degree within the 
device was made to I.O x lO"' Torr. Then, high frequency 
power of frequency 13,56 MHz and lOO Watt was apptted 
to the high frequency coH to generate a plasma The 
vacuum degree within the device was made to 4 x 10 
25 Torr while melting and vaporizing metal tellurium of punty 
99 99% at 450 to 500»C. after which a shutter provided 
beiween a glass substrate or plastics substrate (for exam- 
ple. PMMA sheet) and a vaporization source was opened 
to fonn a film on the substrate- Next the amount of tfw 
30 mixture was gradually increased and me final vacuum de- 
gree was made to i.O x l0-» Torr to form a «m, after 
which the shutter was closed to terminate fbmrwuon of the 
film. The film forming speed was 4A/sec m all cases. 

It has been fbund from the measurement of a composi- 
35 tion in the ejection of thickness the fomied film by me 
Auger electronic spectral method that the layer near me 
s^ate surface comprises X-O. or Te alone, ar^ the 
uppenDost surface comprises X-2.0. or TeO, alone, n was 
ftSmer confirmed that an intennediate layer has graduaHy 
40 Hicreased in X from the layer near the substrate surface. 
Also, the waltthickness of the formed film was 0,i2um. 

This recoixJing medium was subjected to recording by 
a semiconductor laser having a wavelengm of 830 nm. The 
result showed that the excellent recording and reproducing 
45 charecteristics were obteined. Then, me ^ 
imo a mermo-hygrostet of temperalure40-C and 
humidity 90% for 30 days, after which similar te^twas 
earned out The result showed that no difference m record- 
S«l readout charecteriatics was found and me excellent 
50 stebBity was obtained. 100 notches each comprising v mm 
square were fonned in the film surface by a sharp edged 
tod and scotch tapes were applied thereto to pull them up 
hv flo* fbr oeeling test The result sho»»ed mat no peebng 
Soured andTfiim having a sufficiem Strang^ 
55 use was obtained. 

For the purpose of comparisoa metal tellunum and 
tellurium dioxide are fonned by the device having individua^ 
vaporization sources. The vacuum vaporization was earned 
out for trial to form a film having the same ^''ycl^^^.^ 
60 of the Example while controlling the vaporization spee^of 
metai terrium and terrium dioodde. However, me manufactur- 
ing was difficult 
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EXAMPLE 7 

The device shown in FIG. 4 was umvi r»o- 

and a mixture of argon gas 10 v«A% ^ 
voL% was introduced anritho.« ^ 9^ ^ 

device was S^^.o^^Jf. C^^JTl: l!^*' 

Tfl^ZLi-^!^ *as made to 4 x 10- 

power was Ts^wTL J^"^,- "'O^ '^""Cy 

the plaW TT^ « generation of 

4A/sea " TO wm. The fam forming ^>eed was 

Also. tJZmZ^JV:^J> aie surface layer. 

This -^ZSnLS^w^bSSrt";!^^^ 

a semloorKlucior taseriSil ^ i??^ 

""araoeristics were otoinS^ThL^^^.*^ 

a thermo ^Z^TT^S^^S^ZT. 
S^^f 5^*^ ^ e»S^^si^,^ 
canried out The result showed that no diffe^^ 

readou cha«:,eris.jcs was 
Stability was obtarned. lOO notches Z^U^ wccenent 

usswasotJtained s*"*^ for Practical 

.eBur^ ^^'^Zxt^j;:^^'^'^ 

ual vapoTKBtion 80^^^^^?^ '^"0 
ca'«ed«^ta^TS^J^'Sf^ vaporization was 

fflearte of m^iTzl oootroDirig the vaporization 

of metal temum and terrium dioxide. How^BTth^ 
manufactunng was difficult nowsver. the 

teyer. the staWHy oJrfT.^ l^^C!!!**^ 
•inther enhanced. oxide layer may be 

period of time due to its a^nont *^«.«J^^^ . ^'"O 



5 prided on me .eflunum^Srar^'':^:^^ 
fo^er enhance the stability. Accord^ to t^TSJf 
^^«^™^s^ for example, such aTa sZiT^ 

'o afwBsajdXtT ^'""^'^'«"^noif» 

effec^^^*,^S^r:?r^ ^''^ Oistinfluished 
tanunum ^ 'd^CinT^T"^'? T*"" " * 

"nsuttatte for practical use. m^^B^Z^"'^^^ 
aoo'wnwally and with high staMS^ extremely 
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Claims 



1- An optical recording medkim indoding 
(2) a tellurium dioxide layer. 

^■J^ optical recording meifium aoootdiha to claim , 
wh««n aaa teBurium dioxide layer fetaS^*o(1^ 
^r«;«^Pa«*Ml throughroxygTS^'^ 
gas fanned mto a plasma. ™iw men 

3J^^ recording medium according to daim 1 

Obtained by Si 
a o«^«L - **^P"«n9 TeOx (0 S X < 2) formed rf 
passing „ JcSI^ 

anwx inert gas formed mto a plasma *^ 

!;h^2?^J!^^ medium according to daim 3 
Wherein the surface ihefBof is oxidized in thepl^^ ' 

^ ?T4'2S:2i?JS^ to ar^ one Of 

^^'^ said medium is fbmied on a sub- 
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2h^2?^!j^''°^ "^"^ accorcfing to daim 5 
^ '^^^a^cessiveiyfbm^onthesub^^ 

(1) a tellurium dioxide layer. 

^ <2)alayefcomprisinoT80x(OSX<2)and 
(3) a tellurium dioxide 1^ 

^^StX'iirrs:^^ 

£5 anwor men gas formed mto a plasma. 

to atV one Of 

««»nw 1 to 4 wheren said medwm 18 formed on a 8«*siratB 
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so that proportion X of an oxygen component in the layer 
may be varied in the direction of thickness continuously or 
stepwise from 0 to 2, 

8. A method of producing an optical recording medium, the 
method comprising; 

passing a metal tellurium vapor thnDugh an oxygen gas 
and/or inert gas fonned into a plasma to thereby form a film 
comprising TeOx (0 S X < 2), and thereafter oxidizing the 
surlace. 

9. A method according to claim 8, wherein the fomnation of 
the plasma comprises high frequency power. 

10. A method according to claim 9, wherein the output of 
the high frequency power is 50 to 500 W. 

11. A method according to claim 9 or daim 10 wherein the 
partial pressure of oxygen in the oxygen gas or in the 
mixture of oxygen gas and inert gasi8lxiO-*to9xiO 

Torr. 

12. A method according to any one of claims 9 to n 
wherein the partial pressure of oxygen and/or the high 
frequency power are constant 



13. A method according to any one of claims 9 to n 
wherein at least one of the partial pressure of oxygen or the 
high frequency power is varied. 

5 

14. A method according to claim 13, wherein at least one 
of ttie partial pressure of oxygen or the high; frequency 
power is continuously varied. 

10 15. A method according to claim 13. wherein at least one 
of the partial pressure of oxygen or the high frequency 
power is varied in a stepwise manner. 

16. A method according to any one of claims 13 to 15 
16 wherein at least one of the partial pressure of oxygen or the 

high frequency power is increased; 

17. A method according lo any one of claims 13 to 15. 
wherein at least one of the partial pressure of oxygen or the 

20 high frequency power is decfeased. 

16. A method according to any one of claims 8 to 17. 
wherein the surface is oxidized in the plasma 
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FIG. 3 
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FIG. 4 




